The effects of chondroitin sulfate and serum albumin on the fibrillation of human islet amyloid polypeptide at phospholipid membranes.
Glycosaminoglycans and serum albumin are important cellular components that regulate the fibril formation of proteins. Whereas the effects of cellular components on the fibrillation of amyloid proteins in bulk solution are widely studied, less attention has been paid to the effects of cellular components on amyloidogenesis occurring at cellular membranes. In this study, we focus on the impacts of chondroitin sulfate A (CSA) and bovine serum albumin (BSA) on the amyloidogenic behaviors of human islet amyloid polypeptide (hIAPP) at phospholipid membranes consisting of neutral POPC and anionic POPG. Using the thioflavin T fluorescence assay, atomic force microscopy, circular dichroism and nuclear magnetic resonance measurements, we demonstrate that CSA has an intensive promotion effect on the fibrillation of hIAPP at the POPC membrane, which is larger than the total effect of CSA alone and POPC alone. The further enhanced promotion of the fibrillation of hIAPP by CSA at the neutral membrane is associated with a specific interaction of CSA with POPC. In contrast, the activity of BSA as an inhibitor of hIAPP fibrillation observed in bulk solution decreases dramatically in the presence of POPG vesicles. The dramatic loss of the inhibition efficiency of BSA arises essentially from a specific interaction with the POPG component, but not simply from suppression by an opposite effect of the anionic membrane. The findings in this study suggest that the interactions between membranes and cellular components may have a significant effect on the activity of the cellular components in regulating the fibrillation of hIAPP.